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DESCRIPTION 



rTMTT^r Pv-nroin.S ^virf! T r ? P STHPI?.'" r ang 
-om;>-ns and DNAs Mrn^no ^hP.se Proteins 



TF.rHMTr.a;,. field 

The present invention relates tc human proteins having 
transmembrane domains and cDNAs coding for these proteins as well 
as eucaryofr cells expressing said cDNAs . The proteins of the 
present invention can De employed as pharmaceuticals cr as 
antigens for preparing antibodies against said proteins . The human 
cDNAs of the present invention can be utilized as probes for the 
gene diagnosis and gene sources for the gene therapy. Furthermore, 
the cDNAs can be utilized as gene sources for large-scale 
production of the proteins encoded by said cDNAs . Cells, wherein 
these membrane protein genes are introduced and membrane proteins 
are expressed in large amounts, can be utilized for detection of 
the corresponding ligands, screening of novel low-molecular 
rsha rmaceut i ca^s , ar.z so on. 



back~p.p- t *id aft 

Membrane proteins play important roles, as signal receptors, 

the material transportation 
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acids, and so on, where the genes cf many of them have been cloned 
already . 

It has been clarifiec that abnormalities of these membrane 
oroteins are associated with a number of hitherto-cryptcgeni c 
5 diseases. For instance, a gene of a membrane protein having twelve 
transmembrane domains was identified as the gene responsible for 
cystic fibrosis (Rommens, J. M. et al., Science 245: 1059-1065 
(1989) ] . In addition, it has been clarified that several membrane 
proteins act as receptors when a virus infects the cells. Fc r 
10 instance, HIV-1 is revealed to infect into the cells tnrougn 
mediation of a membrane protein fusm having a membrane protein 
on the T-cell membrane, a CD- 4 antigen, and seven transmembrane 
domains [Feng, Y. et al . , Science 272: 672-877 (1996; ] . Therefore, 
discovery of a new membrane protein is anticipated to lead to 
15 elucidation of the causes of many diseases, so that isolation of 
a new gene coding for the membrane protein has been desirea. 

Heretofore, owing tc difficulty m the purification, many- 
membrane proteins have beer, isolated by an approach from the gene 

cnma whi z'r. 



20 



side. A aeneral rr.etnca is tr.e sc-o = .. ----- ~ => ^ - < 

q ri s 6 s i r 5. n s i 5 c c -l c r. ^ ±. ci ^ * j — ^ ^ ^ ^ i. j ^ j. .1- — ~ 

~,w 7l ^ _ _ ^ •- n np ~(=>n=>~~ : n^ r<f r o cells ex^ressina the t : 
express cjNhs cl n d _ n e n ^ e l e ^ ~ - <j — - - — - - - - ^ - t- 
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synthesis thereof in the nbosome, these domains remain m the 
Phospholipid menbrane to be trapped in the membrane. Accordingly, 
the evidence of the cDNA for encoding the membrane protein is 
provided by determination of the whole base sequence of a 
5 full-length cDNA followed by detection of highly hydrophobic 
transmembrane domains in the amino acid sequence of the protein 
encoded by said cDNA. 

pjqrT.n.STTRF. OF - T MVF.NT T ON 
10 The object of the present invention is to provide novel 

human proteins navmg transmembrane domains and DNAs coding for 
said proteins as well as transformation eucaryotic cells that are 
capable of expressing saia cDNAs . 

As the result of intensive studies, the present inventors 
15 have been successful in cloning of cDNAs coding for proteins having 
transmembrane domains from the human full-length cDNA bank, 
thereby completing the present invention. In other words, the 
cresent invention provides human proteins having transmembrane 
domains, name_y proteins ^containing any c: tnt- a.T.^no - ~ - J 

20 sequences represented cy sequtr^-. r.o^. . - l~ - - ■ - > 

creser.t invention provides DNAs coding for the above-mentioned 
-rcteir.s, exemplified by. cDNAs. containing any of the base 

it ' * % ' " „ • ' 

seauer.ces represented by Sequence Ncs . II co No. 20% as we^ as 
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R RTFF DESCRIPTION OF DRAWINGS 

Figure 1: A figure depicting the 

hydrophcbicity/hydrophilicity profile of the protein encoded by 
clone HP01244 . 

5 Figure 2: A ■ figure depicting the 

hydrophobicity/hydrophilicity profile of the protein encoded by 
clone KP01498 . 

Figure 3: A figure depicting the 

hydrophobicity/hydrophilicity profile of the protein encoded b\ 

10 clone HP01565. 

Figure 4: A figure depicting the 

hydrophobicity/hydrophilicity profile of the protein encoded by 
clone HP01606. 

Figure 5: A figure depicting the 

15 hydrophobicity/hydrophilicity profile of the protein encoded by 
clone HP01737 . 

Figure 6: A figure depicting the 

hydrcpnobicity/hydrophiiicity profile of the protein encoded by 
clone HP01962 . 

20 Figure 7: A ngure depicting the 

hydrophobicity/hydrophilicity profile of the protein encoded by 
clone KP104 35. 

Fiaure 3: A figure depicting the 
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clone HP10481 . 

Figure 10: A figure depicting the 

hycrophobicity/hydrophilioity profile of the protein encoded by 
clone HP10495. 

RTt.st MODE FOP PARRYI NG HTTT OF THF INVENTION 

The proteins of the present invention can be obtained, for 

. ■ -. _ 4- ; _ „ ~ ^ xr> hnmqn nrnanc , rpl 1 lines, 

example, by a metnoa ror liuianun j._wm ltv ^a^ / ' 

etc., a method for preparation cf peptides by the chemical 
synthesis, or a method for production with the recombinant DMA 
technology using the DNAs coding for the transmembrane domains 
of the present invention, wherein the method for obtamment by 
the recombinant DNA technology is employed preferably. For 
instance, in vitro expression of the proteins can be achieved by 
preparation of an RNAby in vitro transcription from a vector having 
one of cDNAs of the present invention, followed by in vitro 
translation using this RNA as a template. Also, recombination cf 
the translation region into a suitable expression vector by the 
metnca Known ir. the art leads tz proauctior. cf a large air.our.t of 

the encoded protein try .s.^a p^r.^^.^ ■ ^u^.i ^« 

coll, Bacillus subtilis, etc., and eucaryc tic cells sucn as yeasts, 

insect cells, mammalian cells, etc. 

. ^ . . , ^ r. - >- - a - - r n p Dr esent invention 
In tne case m v*ni^.. a j-^- — - pit:wC ' 
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cDNA-cloning site, a terminator etc., which can be replicated in 
the microorganism, and, after transformation of the host ceils 
with said expression vector, the thus -obtained transf ormant i s 
incubated, whereby the protein encoded by said cDNA can be produced 
on a large scale in the microorganism. In this case, a protein 
fragment containing an optional region can be obtained by carrying 
out the expression with inserting an initiation codcn and a 
termination codon in front cf and behind an optional translation 
region. Alternatively, a fusion protein with another protein can 
be expressed. Only a protein portion ceding for said cDNA can be 
obtained by cleavage of said fusion protein with a suitable 
protease . 

In the case in which one of the proteins of the present 
invention is produced m eucaryotic cells, the protein of the 
present invention can be produced as a transmembrane protein on 
the cell-membrane surface, when the translation region of said 
cDNA is subjected to recombination to an expression vector for 
eucaryotic ceils that has a promoter, a splicing region, a col y . A 
insertion sire, etc., f c 1 i owec b y introduction into one ei;:arv::;c 
ce 1 1 i . The expression vector ; ; ex emp - i f i e u n v cKAl , - d •£ do cl , 
pCDKc, p5VK2, pMSG, pSVL, pBK-Ci-r/, pEK-?.SY, ZBV vector, p?.S , pYESt, 
and so on . Examples c f eucaryotic cells to be used m genera : 
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expression vector can be introduced m the eucarvotic cells 
methods known m the art such as the electropcraticn method, t 
potassium phosphate method, the liposome method, the 0EAE-dex fc r 
method, and so on. 

After one of the proteins of the present invention : 
expressed in prokaryotic ceils or eucarvotic cells, the objecti-. 
protein can be isolated from the culture and ourified fcv 
combination of separation rrocedu res known m the a^t c u^ 
exa.nu 1 e s include iredtment with a d e na tu r i na aaen t such as ui « 
or a surface-active agent, sonication, enzyma t i c digestion 
salting-out or solvent precipitation, dialysis, centri f ugat icn 
ultrafiltration, gel filtration, SCS- PAGE, isoelectric focusmc 
ion -ex change chromatography, hydrophobic chromatography 
affinity chromatography, reverse phase chromatography, and so on 
The proteins of the present invention include peotid 
fragments imore than 5 ammo acid residues; containma anv 



ami no acic sequence in the amino acid s equ e n c e s representee b 
Sc qu ervee- Wo*, i.-to l^. These peptide fragments can be utilize- 
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some membrane proteins undergo the processing on the cell surface 
to be converted to the secretory forms. Such proteins or reprices 
m tne secretory forms sha^l come within the scope of the present 
invention. When sugar chain-binding sites are present m the amine 
5 acid sequences, expression m appropriate eucaryotic ceils 
arfords proteins wherein sugar chains are added. Accordinci v, such 
proteins or peptides wherein sugar chains are added shall come 
within the scope of the present invention. 

The DNAs of the present invention include ail DNAs coding 
10 for the above-mentioned proteins. Said DNAs can be obtained bv 
using a method by chemical synthesis, a method by cDNA cloning, 
and so on. 

The cDNAs of tne present invention can be clone a, for 
example, from cDNA libraries of the human cell origin. These cDNA 
are synthesized by using as templates poly (A) * RNAs extracted from 
human cells. The human cells may be ceils delivered from the human 
body, for example, by the operation or may be the culture sells. 
The cDNAs can be synthesized by using any method selectee from 
tne u.-;ayama-Berg methec [ Dkayama, H. and Berg, 1 . , Hcl . le^l . Bic.1 



15 



20 



. Gene 25: 255-269 ; 1 9 8 3 • ; , ana so on, but it is preferred 
c use the cappina method [Kato, S. et al., Gene 1 2 f ; 2'13-^3 i 
1994-;, as exemplified m Examples, in order to octal:; ; 
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at random from cDNA libraries, sequencing c: the ammo acid 
sequence encoded by the base sequence, and recognition Q f the 
presence or absence of a hydrophobic site m the resuitina N- 
termmai ammo acid sequence region. Next, the secondary selection 
5 is carried out by determination of the whole sequence by the 
sequencing and the protein expression by m vitro translation. 
Ascertainment of cDNAs of the present invention for encoding the 
proteins having secretory signal sequences is carried out dv using 
t n e signal s e qu e n c e detection method ' Yoke v a m a - Kob a v a s n i m ^ r 
10 al., Gene 163: 193-196 (1995)]. In ether words, the ascertainment 
for a coding portion of an inserted cDNA fragment tc function as 
a signal sequence i s provided by fusing a cDNA f raament cod ma 
for the N-terminus of the target protein with a cDNA coding for 
the protease domain of urokinase and then expressing the resulting 
15 cDNA in C0S7 ceils to detect the urokinase activity in the cell 
culture medium . On the ether hand, in the case m which the 
urokinase activity is net detectable in the ceil medium,, the 
N-termmal region is judged to remain m the membrane. 
The eONAs of the creser.: invent:::; are cha r a c t e r i ted bv cenrasv mh' 
either c: the case sequences represente : r;v Sequence !\ios . 11 to 
20 or the base sequences represented bv Sequence Nos . 21, 23, 25, 

^v-hhss;, -t:t- -'iy>. VV* •*•-/ 

2 7-; - 29, "3 1 , 3 3-/ 35, 37a net J ^ . tab^e i s umma rites the clone n unb e r 



(HP number:, the cells arfcrding the cDNA, the 



>as e num. 
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Table 1 



HP No. 



Number of 
bases 



Number of 
amino acids 
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Hereupon, the same clones as the cDNAs of the present 
invention can be easily obtained by screening of the cDNA libraries 
20 constructed from the human ceil lines and human tissues utilized 
in the present invention by the use of an oligonucleotide probe 
synthesized cn the basis of the cDNA base sequence desenced m 
a any or -^quend? *fes . 1 T to 2 1 , 2 V 2 3, 21, 2 9, 31, 35, 3" and 39. 

In general, the pel ymc r p h i s rr. due t: t h e .nci vidua .1 
25 difference s frequently' reserved m human genes. A::::::::::i;, 
any crlJA thai is subjected t: insertion or deletion or one c: neural 
nucleotides and/or substitution with other nuc^otide^ m 

a * V. M - i t< -5 -.-/ o/ - - .,,,/■.-, 

» Sequence Nos . II 'to '21/ 22/ 25, 27, -19, • 31, ' 3S, 37 and 39 shall 
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within the scope of the present invention, as far as the orotem 




sequences representee 



I ro ID / 



The cDNAs of the present: invention include cDNA fragments 
(more than 10 bpj containing any partial base seauence in the base 
sequences represented by ^axil^^^ : f^c^v • i 1 to- 20 or in th<° base 
sequences represented by &fe^ uence - No-s^ -21, 2-3' -25, v 27, ^*,--:rcV' 

—3rh; 33 } 3 5 and 3-9-. Also, UNA fragments consisting of a sense chain 

and an anti-sense chain shall come within this scope. These DNA 
fragments can be utilized as the probes for the gene diagnosis. 

In addition to the activities and uses described above, 
the polynucleotides ana proteins of the present invention may 
exhibit one or more of the uses or biological activities (includinc 
those associated with assays cited herein} identified below. Uses 
or activities described for proteins of the present invention may 
be provided by aaminis t rat ion or use of such proteins or bv 
administration or use of polynucleotides encoding such proteins 
(such as, for example , in gene therapies or vectors sui table for 
introduction of DNA; . 



- o c: ^ ^ >- •— - 



.he polynucleotides provided by tne present invention can 
be used by the research community for various purposes. The 
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molecular weight markers on Southern gels; as chromosome markers 
or tags (when labeled) to identify chromosomes or to map related 
gene positions; to compare with endogenous DNA sequences m 
patients to identify potential genetic disorders; as probes to 
hybridize and thus discover novel, related DNA sequences; as a 
source of information to derive PCR primers for generic 
fingerprinting; as a probe to "subtract-out" known sequences in 

fho n ^nra c c /^f- H i cr-mrpr i n rr +- n p r- n^Trp 1 n^l i tt-\ n/- _ „. 

selecting and making" oligomers for at LachmenL La a "gene chip" 
or other support, including for examination cf expression 
patterns; to raise anti-protein ant ibodiesusing DNA immunization 
techniques; and as an antigen to raise anti-DMA antibodies or 
elicit another immune response. Where the polynucleotide encodes 
a protein which binds or potentially binds to another protein (such 
as, for example, in a receptor- 1 igand interaction)/ the 
polynucleotide can also be used in interaction trap assays (such 
as, for example, that descrined in Gyuris et al., Cell 75:79 1-803 
(1993)) to identify polynucleotides encoding the ether protein 
with which binding occurs or to identify inhibitors of the cinema 
interaction. 

The proteins provided by the present invention can 
similarly be used in assay to determine biological activity, 
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the corresponding protein is preferentially expressed (either 
consti tuti vely or at a particular stage of tissue differentiation 
or development or in a aisease stare) ; and, of course, to isolate 
correlative receptors or iigands. Where the protein binds or 
5 potentially binds to another protein (such as, for example, in 
a receptor-ligand interaction) , the protein can be used to 
identify the other protein with which binding occurs or to identify 
inhibitors of the binding interaction. Proteins involved in these 
binding interactions can also be used to screen for peptide or 

10 small molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being 
developed into reagent grade or kit format for commercialization 
as research products. 

Methods for performing the uses listed above are well known 

15 to those skilled in the art. References disclosing such methods 
include without limitation "Molecular Cloning: A Laboratory 
Manual", 2d ed. , Cold Spring Harbor laboratory Press, Sambroe-:, 
J., E . F . Fritscn and T. Mamatis eds . , 1989, and "Methods in 
Enzymology: Guide to Molecular Cicnmg Techniques", Academic 

20 Press, Berger, 3.1. and A. P. Fimm.ei ens., 
Ni : 1 r i 1 1 o n a 1 Uses 

Polynucleotides and proteins c: the present invention can 
also be used as nutritional sources cr supplements. Sunn uses 
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particular organism cr can be administered as a separate solid 
or liquid preparation, such as m the form of powder, pills, 
solutions, suspensions or capsules. In the case of microorganisms, 
the protein or polynucleotide of the invention can be added to 
the medium in or on which the microorganism is cultured. 

Cytokine and Cell Proliferation/Differentiation Activity 
A protein of the present invention may exhibit cytokine, 
cell proliferation (either inducing or inhibiting) cr cell 
differentiation i either inducing or inhibiting) activity or may 
induce production of other cytokines in certain cell populations. 
Many protein factors discovered to date, including ail known 
cytokines, nave exhibited activity in one or more factor dependent 
cell proliferation assays, and hence the assays serve as a 
convenient confirmation of cytokine activity. The activity of 
a protein cf the present invention is evidenced by any one of a 
number of routine factor dependent cell proliferation assays for 
ceil lines including, without limitation, 32D, DA2 , DA 1 G , T10, 
B9, 39/11, BaF3, MC9/G , M + t preE Mt), 2E3, RB5 , DAI, 123, 11 1 63, 
H T 2 , C7LL2, TF-1, >:•:' •-: an:; CMK . 

means, be measured by the following methods: 

Assays for T-cell cr thymocyte proliferation induce 
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Humans); Takai e: al., J. Immunol. 13 7:3494-3500, 1 936 
Bertagnclli et ai., J. Immunol . 14 5:1706-1712, 1990; 3ertagncll 
et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, e 
al., J. Immunol. 14 9:3^78-3783, 1992 ; Bowman et al., J . Immunol 
152: 1756-1761, 1994. 

Assays for cytokine production and/or proliferation of 
spleen cells, lymph node cells or thymocytes include, without 
limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A.M . and Shevach, E . M . In Eur rent Protocols in 
Immunology. ^.Z.e.a. Coligan eds . Vol 1 pp. 3.12.1-3.12.14, John 
Wiley ana Sons, Toronto. 1994 ; and Measurement of mouse and human 
Interferon y, Schreiher, R.2. In Current Protocols in Immunology . 
J . E . e . a . Coligan eds . Vol 1pp. 6.8.1-6.8.8, John Wiley and Sons , 
Toronto . 1994. 

Assays for proliferation and differentiation of 
hematopoietic and lymphopoietic cells include, without limitation, 
those described in: Measurement of Human and Murine Inter ieukin 
2 ana Interieukin 4, 5cttor.lv, K . , Davis, I.E. and Lipsky, P.E. 

ai-, J. Exp. Mec. 1 7 2 : 1 2 C 5 - 1 2 1 1 , 1991; Moreau et ai., Nature 
336:690-692, 1988; Greenborcer e 0 al., Pre:. Natl. Acad. Sci. 
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P., Giannc Clark, S.C. and Turner, K . J. in Current 
?ro:o:ols m Immunology . J.E.e.a. Ccligan eas. Vol I po . 6.15.1 
John Wiley and Sons, Toronto. 1991; Measurement or mouse and human 
Inter. eukm 9 - Ciarietta, A . , Giannotti, J., Clark, S.C. and 
5 Turner , K.J. In Current Protocols in Immunology. J. E . e . a . Coligan 
eds. Vol 1 pp . 6.13.1, John Wiley and Sens, Toronto. 1991. 

Assays for T-cell clone responses to antigens {which will 
identify, among others, proteins that affect APC-T ceil 
interactions as well as direct T-ceil effects bv messiTi rrr 
10 proliferation and cytokine production) include, without 
limitation, those describee in: Current Protocols m Immunology, 
Ed by J . E. Coligan, A.M. Kruisceek, D.H. Margulies, E.M. Shevach r 
W Strober, Pub. Greene Publishing Associates and 
Wiley- Inter science (Chapter 3, In Vitro assays for Mouse 
15 Lymphocyte Function; Chapter 6, Cytokines and their cellular 
receptors; Chapter 1 , Immunologic studies in Humans.:; Weinberger 
et a;., Prcc. Natl. Acad. Sci . USA 1^ : 6091-6 0 95, 1980; Weinberger 
et al. , Eur. J. Immun . 1 1:4 0 5-4 1 1, 1 981 ; Takai et ai., J. Immunol. 



20 



- prstem ,i tne present mventitn may also exhibit 
stimulating or immune suppressing activity, includma v/itnou 
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the cytolytic activity of NK cells and other cell populations. 
These immune deficiencies may be genetic or be caused by vi^al 
(e.g. , HIV) as well as bacterial or fungal infections, or may result 
from autoimmune disorders. Mere specifically, infectious 
5 diseases causes by viral, bacterial, fungal or other infection 
may oe treatable using a protein of the present invention, 
including infections by HIV, hepatitis viruses , herpesviruses , 
mycobacteria, Leishmania spp., malaria spp . and various funeral 

10 protein of the present invention may also oe useful where a boost 
to the immune system generally may be desirable, i.e., m the 
treatment of cancer . 

Autoimmune disorders which may be treated using a protein 
of the present invention include, for example, connective tissue 

15 disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, 
Guniam-3arre syndrome, autoimmune thyroiditis, insulin 
dependent diabetes mei litis, myasthenia gravis, graf t -versus - 
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:reatment of allergic reactions and conditions, such as asthma 
[particularly allergic asthma: or other resrirator" 
)ther conci t ions , m whicr. immune sucoression i: 
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be m the form of inhibiting or blocking an immune response aireadv 
in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited 
by suppressing T ceil responses cr by inducing specific tolerance 
in T ceils, or both. Immunosuppression of T ceil responses is 
generally an active, non-antigen-specific, process which requires 
continuous exposure of the T cells to the suppressive aaent . 
Tolerance, which involves inducing non-responsiveness or anerav 
in T cells, is distinguishable from immunosuppression in that it 
is generally antigen-specific and persists after exposure to the 
toienoing agent has ceased. Operationally, tolerance can oe 
demonstrated by the lack of a T cell response upon reexposure to 
specific antigen in the absence of the tolerizing agent. 

Down regulating or preventing one or more antigen functions 
(including without limitation B lymphocyte antigen functions 
(such as , for example, B7)), e.g., preventing high level 
lymphokme synthesis by activated T ceils, will be useful m 
situations of tissue, skin ana organ transplantation and in 
graft-versus-hcst disease ■ GVHD ; . For example, blockage of T cell 
runction snoulc result i n reduced :;ssu-r destruction i n tissue 
transplantation. Typically, i n tissue transplants, rejection of 
the transplant is initiated through its recognition as foreign 
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monomeric form cf a peptide having an activity of another B 
lymphocyte antigen (e.g., B7-1, E7-3; or blocking antibody , , prior 
to transplantation can lead to the binding of the molecule to the 
natural 1 igand is; on the immune cells wi thou: transmitting the 
5 corresponding cos timula tory signal . Blocking B lymphocyte 
antigen function m this matter prevents cytokine synthesis by 
immune cells, such as T cells, and thus acts as an immunosuppressant . 
Moreover, the lack cf cos t imuia t ion may also be sufficient to 

anerCflZe the T C ° ^ c 1~ H o -r o H \ / i nHnr^nn ^-.l^r-^T-,,-.^ -> 

10 Induction of long-term tolerance by B lymphocyte antigen-blocking 
reagents may avoid the necessity of repeated administration of 
these blocking reagents. To achieve sufficient 

immunosuppression or tolerance in a subject, it may also be 
necessary to block the function cf a combination of B lymphocyte 

15 antigens . 

The efficacy cf particular clocking reagents in preventive 
organ transplant re: action cr GVKL can be assessea usma animal 
models that are precictive of efficacy m humans. Examples of 

appropriate systems v/nicn tan be use: include allcceneic cardiac 

ootn of which nave been usee tc examine the immunosuppressive 
51 feces or CTLAA Ig fusion proteins m vivo as described in Lenschov; 

Science Z 5"? : " 8 9-~91 .1 992 and Turka et al . , ?rcc. Natl. 
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10 



20 



of that disease . 

Blocking antigen function may also be therapeutically 
useful for treating autoimmune diseases. Many autoimmune 



disorders are the result of inappropriate activation of T cell 



s 



that are reactive against self tissue and which promote the 
production of cytokines and autoantibodies involved in the 
pathology of the diseases. Preventing the activation ~. f 
autoreactive T cells may reduce or eliminate disease 



by disrupting receptor : 1 igand interactions of 3 lymphocyte 
antigens can be used to inhibit T ceil activation and prevent 
production of autoantibodies or T cell-derived cytokines which 
may be involved m the aisease process. Additionally , blocking 
reagents may induce ant i gen- speci f i c tolerance of autoreactive 
15 T ceils which could lead to long-term relief from the disease. 
The efficacy of blocking reagents m preventing or alleviating 
autoimmune disorders can ne determined usina a number r. f 
well-characterized animal models of human autoimmune diseases. 
E x amp 1 e s include murine experimental a : : t z i mmu r - e ^ ~ ^ - - ' - ^ - - 



'tnma ■ 



murine autoimmune collagen arthritis, diabetes me^itu- ^ \t.^.h 
mice and BB rats, and murine experimental myasthenia ciravis 'se~- 
? 3ul ea., Fundamental Immurtlcgy, Rave:, Yress, New York, 1 963, 
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responses may be in the form of enhancing an existing immune 
response or eliciting an initial immune response. For example, 
enhancing an immune response through stimulating 3 lv^phccvre 
antigen function may be useful m cases of viral infection. In 
addition, systemic viral diseases such as influenza, the 
commoncold, and encephalitis might be alleviated by the 
administration c f stimulatory forms c f E 1 ymohocvte 
antigens systemically . 

Alternatively, anti-viral immune responses mav be enhanced 
m an infected patient by removing T ceils from the patient, 
cost imulatmg the T cells in vitro with viral antigen-pulsed A?Cs 
either expressing a peptide of the present invention or together 
with a stimulatory form of a soluble peptide cf the present 
invention and reintroducing the in vitro activated T cells into 
the patient. Another method of enhancing anti-viral immune 
responses would be to isolate infected cells from a patient, 
transfect them with a nucleic acid encoding a c rot em of the present 
invention as described herein such that the cells express ail or 
a portion c f the protein on their surface, and reintroduce the 
t r a n s f e c t e a cells into the patient. The i n f e z t e a z - 1 1 s w o u 1 d ^ o w 
oe capable cf delivering a cost imuiatory signal to, anc thereby 
activate, T cells i n v 1 vo . 
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the present invention can be administered to a subject to overcome 
tumor-specific tolerance in the s'Soiecz. If desired, the tumor 
ceil can be transfected to express a combination of peptides. For 
example, tumor ceils obtained from a patient can be transfected 
ex vivo with an expression vector directing the expression c: a 
peptide having ET-2-like activity alone, or m conjunction with 
a peptide having 37-i-iike activity and/cr 37-3-like activity. 
The transfected tumor ceils are returned to the patient to result 
in expression of thp peptides on the surface of the transfer; Led 
ceil. Alternatively, gene therapy techniques can be used to 
target a tumor ceil for trans fection m vivo. 

The presence of the peptide of the present invention having 
the activity of a B lymphocyte antigen (s) on the surface of the 
tumor cell provides the necessary costimuiation signal to T ceils 
to induce a T cell mediated immune response against the transfected 
tumor ceils. In addition, tumor ceils which lack MHC class I or 
MHC class II molecules, cr which fail to reexpress sufficient 
amounts of MHC class I cr MHC class II molecules, can be transfected 
with nucleic acid encocm .7 -11 cr - pert: on ■-■ - ■ - 
-•/tccias-ic-dcir.air. truncate! portion. : 0 :. MHC class I a rr.a-r. 
protein and B- microgiccuim protein cr an MHC class I la chain 
protein and an MHC class IlB chair, protein to thereby express MHC 
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antisense construct which blocks expression of an MHC class II 
associated protein, such as the invariant chain, can also be 
cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor 
associated antigens and induce tumor specific immunity. Thus, 
the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance 
in the subject. 

The fiCtlVi TV C)f P. nmt^l'n nf fhn i nTranfi ™~,w ^ „ _ _ _ ^ • ._ 

means, ce measurec by the following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity 
include, without limitation, those described in: Current 
Protocols in Immunology, Ed by J. E . Coligan, A.M. Kruisbeek, D.H. 
Margulies, E.M. Shevach, W Strober, Pub. Greene Publishing 
Associates and Wiiey-Interscience (Chapter 3, In Vitro assays for 
Mouse Lymphocyte Function 3.1-3.19; Chapter 7 , Immunologic 
studies in Humans); Herrmann et ai., Proc. Natl. Acad. Sci . USA 
78:2486-2492, 193 1 ; Herrmann et al . , J. Immunol. 12 8:1966- 1 974, 
1 y 6 _ ; H a n d a e t a 1 . , 7 . I mmu no 1 . 1 3 5:1 5 6 4 - 1 5 7 2 , 1 98 5 ; T a a : *~ 1 
7. Immunol. 15^:2494-5500, 198c; Ta>;an en ai., 7. Immunol. 
140:506-512, 1 986 ; Herrmann et ai . , Proc. Natl. Acad. Sci. USA 
78:2486-2492, 1981; Herrmann et al., J. Immunol. 12 8:1966-1974, 
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Assays for T-ceil-dependent immunoglobulin responses and 
l so type switching (which will identify, among others , or:; terns 
that modulate T-cell dependent antibody responses and that affect 
Thl/Th2 profiles; include, without limitation, those described 
5 m: Maliszewski, J. Immunol. 14 4:2023-3033, 1990; and Assavs for 
3 cell function: In vitro antibody production, Mond, J.J. and 
3runswick, M. In Current Protocols m Immunology . J.E.e.a. Ccligan 
eds. Vol 1 pp. 3.8.1-3.3.16, John Wiley and Sons, Toronto. 1 994. 

Mixed lymphocyte reaction (M7.R) assays {which will identify, 
10 among others, proteins that generate predominant 1 v Thl and CT1 
responses ) include, without 1 imitation, those described m : 
Current Protocols m Immunology, Ed by J. E. Coligan, A.M. 
Xruisbeek, D.H. Margulies, E.M. Shevach, W Strober, Pub. Greene 
Publishing Associates and Wi ley- Interscience (Chapter 3, In Vitro 
15 assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7 , 
Immunologic studies in Humans;; Takai e: al . , J. Immunol. 
13~":3494-3500, 1986; Takaietai., J. Immuno 1 . 14 0:508-512, 1 968; 
Bertagncili et ai . , J. Immunol. 1 4 9 : 3 7 "* 8- 3 ' 8 3 , 1 992. 

lenaritic eel 1 - decenaen t .-ssavr wh i ch w ; : ■ 



n^iive i-ceus; induce, without limitation, those described i: 
Guery e: ai., J. Immunol . 1 34:530- 54 4, 1 995; I nab a e t al . 



jo- t a ! 
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Medicine 169: 12 55-1264, 1989; Bhardwaj et al . , Journal of Clinica 
Investigation 94:797-807, 1994; ana Inaba et al., Journal o 
Experimental Medicine 172: 631-640, 1990. 

Assays for lymphocyte survi val /apcptosis (which will 
identi f y, among ethers, proteins that prevent apoptosis after 
supe rant i gen induction and proteins that regulate 1 vmphocyte 
homeostasis) include, without limitation, those described in: 
Darzynkiewicz et al., Cytometry 13:795-808, 1992 ; Gore z yea et al . , 
Leukemia 7:659-67 0, 19 93; Gorczyca et al . , Cancer RR^arrh 
53 : 194 5-1951, 1993; iton etai., Ceil 66:233-2 4 3, 1991; Zacharchuk, 
Journal of immunology 145:4037-4045, 1990; Zamai et al . , Cytometry 
14:891-897, 1993; Gorczyca et al., International Journal cf 
Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell 
comma tment and development include, without limitation, those 
described m: Antica et al . , Blood 84:111-117, 1994 ; Fine et al . , 
Cellular Immunology 155:111-122, 1994; Galy et al., Blooa 
85:2^70-2778, 1995; Toki et al . , Free. Nat. Acad Sci . USA 



A protein cf the present invention mav be usefui i: 
regulation of hematopoiesis and, consequently, in the treatment 
or myeloid or lympncid ceil deficiencies. Even marama' 
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cytokines, thereby indicating utility, for example, in treating 
various anemias or for use in conjunction with 
irradiation/chemotherapy to stimulate the production of ervthroid 
precursors and/or erythroia cells; in supporting the growth and 
5 proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages (i.e., traditional CSF activity) useful, 
for example, in conjunction with chemotherapy to prevent or trea: 
consequent myelo- suppress ion; in suooort in cr the n r n w r ^ = ^ ^ 
crciiferaMnn n f ttiph^ l^^r \/o r- \/ 1- o q ^t^h ^^^c-^^m^^^i., ~ ~ _t - 

10 thereby alleging prevention or treatment of various platelet 
disorders such as thrombocytopenia, and generally for use inpiace 
of or complimentary to platelet transfusions; and/cr m supporting 
the growth and proliferation of hematopoietic stem cells which 
are capable of maturing to any and ail of the above-mentioned 

15 hematopoietic cells and therefore find therapeutic utilitv m 
various stem ceil disorders (such as those usually treated with 
transplantation, including, without limitation, aolastic anemia 
and paroxysmal nocturnal hemoglobinuria ;, as well as in 
r e p o p u a. 1 1 n c the stem o e o c m o a r t ri e n t r ~ ~ *~ 

conjunction with bone marrow transplantation or with peripheral 
progenitor ceil transplantation ihomoioaous or heterolcccus : • as 
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Assays for embryonic ste- cell differentiation (which will 
idennify, among others , proteins that influence embrvonic 
differentiation hematopoiesis! include, without limitation, 
those describee m: Johansson e: al. Cellular Biology 15:141- 
151, 1995; Keller et al., Molecular and Cellular Biolcgv 
13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

Assays for stem cell survival and differentiation (which 
will identify, among others, proteins that regulate lympho- 
hema topoiesis ) include, without limitation, those described m. 
Methyiceiiulose colony forming assays, Freshney, M.G. In Culture 
of Hematopoietic Ceils . R.I. Freshney, et al . eds .Vol pp . 265-266, 
Wiley-Liss, Inc., New York, NY. 1994; Hirayama et al . , Proc. Natl. 
Acac. Sci . USA 89: 5907-5911, 1992; Primitive hematopoietic colony 
forming ceils with high proliferative potential, McNiece, I.K. 
and 3riddell, R.A. In Culture of Hematopoietic Cells. R.I. 
Freshney, etal. eds. Vol pp. 23-39, Wiley-Liss, Inc., New Ycr>:, 
NY . 19 94; Neben e: a 1 . , Experimental Hematclogv 22:353-359, 1994; 
Cobblestone area forming cell assay, Ploemacher, R.F. In Culture 
of Hemacocoieti: Cells. R.I. Fresnnev, et al . eds . Vol on. 1-1", 
''-liey- Yiss, Inc., New Yor-;, NY. \?9A; Yon:: :e:r. cone marrow 
cultures m the presence of stromal cells, Spconcer, E., Dexter, 
M. and Allen, T. In Culture c: Hernatcpoietic Cells. R.I. Freshney, 
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A protein of the present invention also may have utility 
in compositions used for bone, cartilage, tendon, ligament and/or 
nerve tissue growth or regeneration, as well as for wound healing 
and tissue repair and replacement, and in the treatment of burns, 
incisions and ulcers . 

A protein of the present invention, which induces cartilage 
and/or bone growth m circumstances where bone is net normally 
formed, has application m the healing of bone fractures and 
cartilage damage or defects m humans and other animals. Such 
a preparation employing a protein of the invention may have 
prophylactic use m closed as well as open fracture reduction and 
also in the improved fixation of artificial joints. De novo bone 
formation induced by an osteogenic agent contributes to the repair 
of congenital, trauma induced, or oncologic resection induced 
craniofacial defects, and also is useful m cosmetic plastic 
surge ry . 

A protein of this invention may also be used m the treatment 
of per lodontai disease, and m other tooth repair processes. Such 
agents may prcviae an environment attract cone- f ermine coils, 
stimulate grewtn of ccne-fcrmmg ce 1 . s or mouse differentiation 
of progenitors of bene- forming ceils. A protein of the invention 
may also be useful m one treatment of osteoporosis cr 
osteoarthritis, such as tnrougn stimulation of bone and/ or 
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1 1 g SiuG n t tisiUt/ 



be attributable to the protein of the present invention is 
tendon/ligament formation. A protein of the present invention, 
which induces tendon/ 1 igament- like tissue or other tissue 
formation in circumstances where such tissue is not normally 
formed, has application in the healing of tendon or ligament tears, 
deformities and other tendon or ligament defects in humans and 
other animals. Such a preparation emplovina a 

tendon/ iigament-i i ke tissue inducing protein ir.c 
prophylactic use m prevent ma d ama g e to t e noon 
as well as use m the improved fixation of tendon or ligament to 
bone or other tissues, and in repairing defects to tendon or 
ligament tissue. De novo tendon/ 1 igament-iike tissue formation 
induced by a composition of the present invention contributes to 
the repair of congenital, trauma induced, or other tendon or 
ligament defects of other origin, and is also useful m cosmetic 
plastic surgery for attachment or repair of tendons or iiaaments. 
The compositions of the present invention may provide an 
en vi r onmen t tc attract tendon or ligament-formmc ceils, 
stimulate growth of ten con- or 1 laamer.t - f ermine cello , induce 



a^.erennaucri cr progenitors 
cei^s, cr inauce growth of rend: 
ex vivo for return in vivo 
compositions cf the invention mav ai: 



±. 1 a a men t -lormmo 
s or progenitors 
issue repair. The 
/ e u s e r u — i.n the treatment 
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The protein of the present invention may also be useful 
for proliferation c: neural cells and for regeneration of nerve 
and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical 
and traumatic disorders, which involve degeneration, death or 
trauma to neural cells or nerve tissue. More specifically, a 
protein may be used in the treatment of diseases of the peripheral 
nervous system, such as peripheral nerve injuries, peripheral 
neuropathy and localized neuropathies, and central nervous system 
diseases, sucn as Al cneimer ' s , Parkinson ' s disease, Huntington's 
disease, amyotrophic lateral sclerosis, and Shy-Brager syndrome . 
Further conditions which may be treated m accordance with the 
present invention include mechanical and traumatic disorders, 
such as spinal cord disorders, head trauma and cerebrovascular 
diseases such as stroke. Peripheral neuropathies resulting from 
chemotherapy or other medical therapies may also be treatacie 
using a protein of the invention. 

Proteins of the invention may also be useful to promote 

" ^-'• J - • •• - - ■■■ ■ including w: tr.-ut 

limitation r.r- ■ :. ulcers associate- w:;h vascular 

insufficiency, surgical ana traumatic wounds, and the like. 

It is excepted that a protein of the present invention mar 
also exhibit activity for generation or regeneration of other 
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of the desired effects may be by inhibition or modulation ci 
fibre tic scarring to allow normal tissue to regenerate . A proteir 
o f the invention may also exhibi t angiogenic activity . 

A protein of the present invention may also be useful for 
gut protection or regeneration and treatment of lung or liver 
fibrosis, reperfusion injury in various tissues, and conditions 
resulting from systemic cytokine damage . 

A protein of the present invention may also be useful for 
promoting or inhibiting differentiation of tissues described 
above from precursor tissues or cells; or for inhibiting the growth 
of tissues described above. 

The activity of a protein of the invention may, among ether 
means , be measured by the f cl lowing methods : 

Assays for tissue generation activity include, without 
limitation, those described in: International Patent Publication 
No . W095/1 603 5 [bone, cartilage, tendon; ; International Patent 
Publication No. WO95/05846 (nerve, neuronal) ; International 
Patent Publication No. W091/C7491 (skin, endothelium ; 

Assays for wound heal mg activity ; no I ude, wi tnout 
limitation, these describe:: m: Winter, Ecidermal Wound Healinc, 
PPS- ~I-:il .Maibacn, HI ana Rovee, CT, eds . : , Year Btck Medical 
Publ i she r s , Inc., Chicago , as modi f led by Eaglstein and Mer t z , 
J . Invest . Derma to 1 "^l : 382-64 ' I 9" 6 ; . 



WO 99/18203 



32 



PCT/JP98/04475 



10 



15 



20 



hormone (FSH), while activms and are characterized by their 
ability to stimulate the release of follicle stimulating hormone 
(FSH;. Thus, a protein cf the present invention, alone or m 
heterodimers with a member of the inhibin a family, may be useful 
as a contraceptive based on the ability of mhibms to decrease 
fertility m female mammals and decrease spermatogenesis m male 
mammals. Administration of sufficient amounts of other mhibms 
can induce infertility m these mammals. Alternatively, the 
protein of the invention, as a homodimer or as a heterodimer with 
other protein suounits cf the mnibm-p group, may be useful as 
a fertility inducing therapeutic, based upon the ability of 
activm molecules in stimulating FSH release from ceils of the 
anterior pituitary. See, for example, United States Patent 
4,798,885. A protein of the invention may also be useful for 
advancement cf the onset of fertility m sexually immature mammals, 
so as to increase the lifetime reproductive performance of 
domestic animals such as cdws, sheep and pigs. 

The activity of a prctem of the invention may, among other 
means, c-o measured by tne relicwma memoes: 

Assays zzr mtivm, mhmm activity mcmae, wimcut 
limitation, these described m: Vale et al., Endocrinology 
91:562-572, 1972; Ling et al . , nature 321:779-782, 1 986; Vale ?t 
ai., nature 3 2 1 : ~ ~ "~ 9, 1986; Mason et a.., Nature 318:659-653, 
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cells, including, for example, monocytes, fibroblasts , 
neutrophils, T-ceils, mast cells, eosinophils, epithelial ana/or 
endothelial cells. Chemotactic ana chemckmetic proteins can ce 
used to mobilize or attract a desired cell population to a desired 
site of action. Chemotactic or chemo kinetic proteins provide 
particular advantages in treatment of wounds and other trauma to 
tissues, as well as m treatment of localized infections. For 
example, attraction of lymphocytes, monocytes or neutrophils to 
tumors or sites of infection ma v result in improved immune 
responses a gams c the turner or infecting agent . 

A protein or peptide has chemotactic activity for a 
particular cell population if it can stimulate, directiv or 
indirectly, the directed orientation or movement of such cell 
population. Preferably, the protein or peptide has the ability 
tc directly stimulate directed movement of cells. Whether a 
particular protein has chemotactic activity for a population of 
cells can be readily determined by employing such protein c: 
peptide in any Known assay for ceil chemo tax is . 

The activity c: a protein of the mven 1 1 on ma y , amen-: other 
means, re measured r y tne f c ^ L c wi r.-_: me the as : 

Assays for stereotactic activity (which will identify 
proteins that induce cr prevent chemc taxis ! consist of assays that 
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Ed by J. E. Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Shevach 
W.Strober, Pub. Greene Publishing Associates and Wilev 
Ir.terscience (Chapter 6.12, Measurement of alpha and bet 
Chemokines 6.12.1-6.12.28; Taub et al. J. Clin. Invest 
95:1370-1376, 1995; Lmd et al. APMIS 103:140-146, 1995; Muller 
et al Eur. J. Immunol. 25: 1744-1^48; Gruber et al . J. of Immunol. 
152:58 60-58 67, 19 94 ; Johnston et al . J . of Immunol . 153: 1762-1768, 
1994. 

Heme s t a 1 1 c _ a n d Thrombn 1 y r " r- Act" -i yjty 

A protein of the invention may also exhibit hemostatic or 
thrombolytic activity. As a result, such a protein is expected 
to be useful in treatment of various coagulation disorders 
; mcludingheredi tary disorders, such as hemophilias; or to 
enhance coagulation and other hemostatic events in treating wounds 
resulting from trauma, surgery or other causes. A protein of the 
invention may also be useful for dissolving or inhibiting 
rormation of thromboses and for treatment and prevention of 
conditions resulting therefrom ;;ucn as, for example, infarction 
z ' : ^-aiac ar.c central nervous rysterr. v-oe^ ~ . o . , stride 

means, ce .measured by tne fcllcwina methods: 

Assay for hemostatic ana thrombolytic activity include, 
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A protein of the present invention may also demonstrate 
activity as receptors, receptor ligands or inhibitors or agonists 
of receptor/ligand interactions. Examples of such receptors and 
ligands include, without limitation, cytokine receptors and their 
ligands, receptor kinases ana their ligands, receptor 
phosphatases and their ligands, receptors involved in cell-cell 
interactions and their ligands (including without limitation, 
cellular adhesion molecules (such as seiectms, integrms and 
their ligands) and receptor/ligand pairs involved in antiaen 
presentation, antigen recognition and development of cellular and 
humoral immune responses) . Receptors and ligands are also useful 
for screening of potential peptide or small molecule inhibitors 
of the relevant receptor/ligand interaction. A protein of the 
present invention (including, without limitation, fragments of 
receptors and ligands) may themselves be useful as inhibitors of 
receptor/ligand interactions. 

The activity of a protein of the invention may, among ether 
means, be measured by the following methods: 

Suitable assays for receptor- 1 igano ac:r::tv induce 
without limitation these aescribea m : Current rrotccois — 
Immunology, Ed by J.E. Coiigan, A.M. Kruisbeek, D.K. Margulies, 
E.M. Shevacn, W.Strcber, Pub. Greene Publishing Associates ana 
Wiley-Interscier.ce Chapter 7.28, Measurement of Cellular 
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175:59-68, 1994; Stint e: al., Cell 80:661-670, 1995. 
Anti-Inf : ^mrr arory Act i vi ry 

Proteins of the present invention may also exhibit 
anti-inflammatory activity. The anti-inflammatory activity may 
be achieved by providing a stimulus to ceils involved ir. the 
inflammatory response, by inhibiting or promoting cell-ceil 
interactions (such as, for example, cell adhesion), by inhibiting 
or promoting chemotaxis of cells involved m the inflammatory 
process, inhibiting or promoting ceil extravasation, cr b 
stimulating or suppressing production of other factors which more 
directly inhibit or promote an inflammatory response. Proteins 
exhibiting such activities can be used to treat mf iammatory 
conditions including chronic or acute conditions;, including 
without limitation inflammation associated with infection (such 
as septic shock, sepsis or systemic inflammatory response syndrome 
(SIRS)), ischemia- reper fusion injury, endotoxin lethality, 
arthritis, complement-mediated hyperacute rejection, r.eohncis, 
cytokine or chemokir.e- induced lung injury, inflammatory bowel 
disease, Crohn's disease cr resuitim from over ore auc ti ~ - ~ : 



ytok.ir.es such as T!*F cr IL-:. ■ r -f the : r . . a - s 

be useful to treat anaphylaxis and hypersensitivity to an ar.tiaeni. 
substance cr material. 
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inhibit tumor growth directly or indirectly (such as, for example, 
via ADCC) . A protein may exhibit its turner inhibitory activity 
by acting on tumor tissue or tumor precursor tissue, by inhibit ma 
formation of tissues necessary to support tumor growth (such as, 
for example, by inhibiting angiogenesis ) , by causing production 
of other factors, agents or cell types which inhibit tumor growth, 
or by suppressing, eliminating or inhibiting factors, agents or 
cell types which promote tumor growth 

Other Act i vi ties 

A protein of the invention may also exhibit one or more of 
the following additional activities cr effects: inhibiting the 
growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other 
parasites; effecting (suppressing or enhancing) bodily 
characteristics, including, without limitation, height, weignt, 
hair color, eye color, skin, fat to lean ratio or other tissue 
pigmentation, or organ cr body part size or shape '.such as, for 
example, breast augmentation cr diminution, shance in bone fcrm 
or shape ; effecting bic rhythms cr caricadic ovcles or rnvtnms; 
effecting the fertility cf male cr female subjects; effectma the 
metabolism, cataboiism, anabciism, processing, utilisation, 
storage cr elimination o: dietary fat , lipid, protein, carbohydrate, 
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and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of 
embryonic stem cells m lineages other than hematopoietic lineages ; 
hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency- related 
diseases; treatment of hyperprcl i f era t ive disorders (such as, for 
example, psoriasis); immunogiobuiin-iike activity (such as, for 
example, the ability to bind antigens or complement); and the 



immune response against such protein or another material or enti" 
which is cross -reactive with such crotem . 



Examples 

The present invention is embodied in more detail by the 
f ol lowing examples , out this embodiment is not intended to 
restrict the present invert ion . The basic operations and the 
enzyme reactions with regaru to the LNA recombination are carriea 
out according to the literature ["Molecular Cloning. A Laboratory 
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stimulated by phorbol ester, tissues of stomach cancer delivered 
by the operation, and the liver were used for human cells to extract 
mRNAs . The cel\ line was incubated by a conventional procedure. 

After about 1 g of the human cells was homogenized in 20 
ml of a 5.5 M guanidinium thiccyanate solution, a total mRNA was 
prepared according to the literature [Okayama, H . et al., "Method 
in Enzymology", Vol. 164, Academic Press, 1987]. This was 
sub: ected to chromatography on oligo(dT) -cellulose column washed 
with a 20 mM Tris-hydrochloride buffer solution (oH 7.6), 0.5 M 
NaCl, and 1 mM EDTA to obtain a pclyiA}* RNA according to the 
above -de scribed literature. 
(2) Construction of cE'NA Library 

Ten micrograms of the above-mentioned poly (A)' RNA were 
dissolved in a 100 mM Tris-hydrcchloride buffer solution (pH 8), 
one unit of an RNase- f ree , bacterial alkaline phosphatase was 
added, and the reaction was run at 3~ Z C for one hour. After the 
reaction solution was subjected to phenol extraction, followed 
by ethanoi precipitation, the resulting pellet was dissolved m 
a solution containing 5." mM sodium acetate ; p H c ■■ , 1 mM T 2 T A , v . 1 
7 -me reap to ethanoi , ano 1 . 0 : Triton '/.-] :_. Thereto was added one 
unit or a tobacco-origin acid pyrophosphatase (Epicentre 
Technolcaies ) and a total 100 ul volume of the resulting mixture 
was reacted at 2~ C for one hour. After toe reaction solution was 
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RNA oligonucleotide (5' -dG-dG-dG-dG-dA-cL".-dT-dT-dC-dG-dA-G-G- 

l .H-J ) H^ere " aissoived ir. 



10 



15 



20 



a solution containing 50 mM Tris- 
hyarochioricie buffer solution ipR 1.5;, 0 . 5 mM ATP , 5 mM Mac:., 
10 mM 2-mercaptoethanoi, and 25i polyethylene glycol, whereto was 
added 50 units of T4RNA iigase and a total 30 ^1 volume of the 
resulting mixture was reacted at 20°C for 12 hours. After the 
reaction solution was subjected to phenol extraction, followed 
by ethanoi precipitation, the resulting pellet was dissolved m 

W ater tO Ob r a 1 r 3 i m >~ i — ^ 1 i nr> — ^ m^v~. ^ s4 1 7\ ^ T n\n\ 

After digestion of vector pKAl (Japanese Patent Ko>ai 
Publication No. 1992-11-292; developed by the present inventors 
with Kpnl, about 60 dT tails were added using a terminal transferase. 
A vector primer to be used below was prepared by digestion of this 
product with EcoRV to remove a dT tail at one side. 

After 6 fig of the previ z us 1 y-pr epared chimeric-cl ice- 
capped poly (A)* RNA was annealed with 1.2 \xq of the vector onmer, 
tne resulting product was dissolved in a solution contamma 50 
mM Tns-hydrccnior ide bu: 
MgCl , 1 j mM di 
- dTTF . , 

added , and the reactio; 
for one hour. After the 



: r s c _ u 1 1 o n i pn b . j ; , 

t h r e : 1 1 1 , am : . 1 5 mM dUT P ■ uA^ - h 



mM K21, 1 mM 



u:;i ' 



in a totdl 20 ui volume was run at 
^action solution was subiected t 



C 



cner.c i 
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37"C for one hour. After the reaction solution was subiected :o 
phenol extraction, followed by ethanol precipitation, the 
resulting pellet was dissolved in a solution containing 2 0 mM 
Tris-hydrochloride buff er solution (pH7.5), lOOmMPCCl, 4mMMgCi., 
5 10 mM (NH 4 ) 2 30 4 , and 50 jug/ml of the bovine serum albumin. Thereto 
were added 60 units of an Escherichia cell DNA ligase and the 
resulting mixture was reacted at 16 C C for 16 hours. To the reaction 
solution were added 2 fil of 2 mM dNTP , 4 units of Escherichia cell 
DNA polymerase I, and 0.1 unit of Escherichia coll RNase H and 
10 the resulting mixture was reacted at 12C for one hour and then 
at 22"C for one hour. 

Next, the cDNA-synthesis reaction solution was used for 
transformation of Escherichia coll DH12S (GIBCO-BRL) . The 
transformation was carried out by the electroporat ion method. A 
15 portion of the trans f ormant was sprayed on the 2xYT agar culture 
medium containing 100 ng/ml ampicillm and the mixture was 
incubated at 37~C overnight. A colony formed on the agar medium 
was picked up at random and inoculated on 2 ml of tne 2xYT culture 
medium containing 100 fig/mi ampicillm. After incubation at 2 " "C 
o v e r n i g n t , t n e culture m i x t u r e w as centrifuge d to senarate t n e 
mycema, irom wmcn a piasmid DNA was prepared by the aikaur.e 
lysis method. The piasmid DNA was subjected to double digestion 
with EcoRI and Not I , f ollcwed by 0 . 8 . aaarcse eel electrochcresis , 
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15 



20 



and then the product was examined with a fluorescent DNA sequencer 
(Applied Biosystems) to determine an about 400-bp base sequence 
at tne 5' -terminus of the cDNA. The sequence data were filed as 
the nemo/protein c DMA bank database. 

(3) Selection of cDNAs Encoding Proteins Having Transmembrane 
Domains 

A base sequence registered in the homo/protein cDNA bank 
was converted to three frames of amino acid seauence: 



inn i~ f-i 



tne 



the initiation codon was examined. Then, th 



e selection was made 



for the presence of a signal sequence that is characteristic to 
a secretory protein at the N-terminus of the portion encoded bv 
the ORE . These clones were sequenced from the both 5' and 3' 
directions by the use of the deletion method using exenuciease 
III to determine the whole base sequence. The 
hydrophobic! ty/hydrophi licit y profiles were obtained for 
proteins encoded by the ORE by tne Kyte-Dooli tt le method [Kvte, 



J . & Doc little, R. E . , J . Mo I. Biol. 157: 105-132 ' ; Q s cn i 



J tc examine 



yc: cpr.ee i c re: 



"ec;:n :; r 



n u i 



domain m the ammo acid sequence of an encoded protein, tni: 
protein was judged as a membrane protein. 
■4' Euncticnal Ver: 



igna^ Secuen: 



WO 99/18203 



43 



PCT/JP98/04475 



candidate obtained in the above-mentioned steps functions as 



a 



20 



secretory signal sequence . First, the piasmid contaimn 



g the 



target cDNA was cleaved at an appropriate restriction enzvme site 
existing at the downstream of the portion expected for encoding 
5 the secretory signal sequence. In the case m which this 
restriction site was a protruding terminus, the site was 
blunt-endea by the Kienow treatment or treatment with the 
mung-oean nuclease. Digestion with Hindlll was further carried 
out and a DMA fragment containing the SV1 0 promoter and a cDNA 
10 encoding the secretory signal sequence at the downstream of the 
promoter was separated by agarose gel electropneresis . The 
resulting fragment was inserted between Hindlll m pSSD3 
(DDBJ/EMBL/GenBank Registration No. A3007632) and a restriction 
enzyme site selected so as to match with the urokinase-coding frame, 
15 thereoy constructing a vector expressing a fusion protein of the 
secretory signal sequence of the target cDNA and the urokinase 
protease domain. 

After Escnericnia coli (host: JKIC9) oearmg the 
l usicn-pretein expression vector was mcuoatea at 2^ C for 1 hours 



ampicillm, tne helper phage Ml 3 KG 7 :G0/i 1 was aiceo ana tht 
incubation was continued at 37 C overnicht. A sucernatan: 
separated by cent r i f ugaticn underwent precipitation wit: 
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pSSD3 and from the vector pKAl-U?A containing a full-length cDNA 
of urokinase [ Yoko yama-Kobayashi , M. et al . , Gene 1 63: 1 93-1 95 
(19 9 5) ] . 

The culture cells originating from the simian kidney, COS 7, 
5 were incubated at 37 C C m the presence of 5?; CO. in the Duibecce's 
modified Eagle's culture medium (E'MEM) containing 10^ fetal calf 
albumin. Into a 6-well plate (Nunc Inc., 3 cm in the well diameter! 
were inoculated 1 X io : COSt cells and incubation was ccr^i^d out 

~~ ^ j-w-l. w li^ui. o -Li* y^^o^-i^,— w _ u '- . jf-Li Ltii Lue GUI ' k .u r e 

10 medium was removed, the cell surface was washed with a ruocsonate 
buffer solution and then washed again wich DMEM containina 50 mM 
Tris-hydrochloric acid (pK 7.5) :TDMEM;. To the resulting cells 
was added a suspension of 1 jal of the single-stranded phage 
suspension, 0.6 ml of the DMEM culture medium, and 3 ^il of 

15 TRANS EECTAM :: ' ( IBF inc.) anc the resulting mixture was incubated 
at 3 7 W C for 3 hours m the presence of 5" CO, . After the sample 
solution was removed, the ceil surface was washed with TDMEM, 2 
ml per well of DMEM containing 10- feta. calf albumin was addeo, 
and the mcuoatiih was carriec cut ai • C ::r 1 da'/s m tno cresenc-'- 
20 of 5 CC . . 

To mi cr ~ -' ^ cr.ospnate cuffer sciution ■ pK ~\ 1 ■ 

containing 21 bovine fibrmsaen ;Miles Inc.,, 0.5t aaarcse, and 
i mM caicium chloride were adceo 11 units of human thrombin hMochida 



WO 99/18203 45 



PCT/JP98/04475 



37°C for 15 hours. In the case in which a clear circle appears or. 
the fibrin plate, it is nudged that the cDNA fragment codes for 
the ammo acid sequence functioning as a secretory signal sequence . 
On the other hand, in case in which a clear circle is not formed, 
the cells were washed well, then the fibrin sheet was placed on 
the cells, and incubation was carried out at 37X2 for 15 hours. 
In case in which a clear portion is formed on the fibrin sheet, 
it indicates that the urokinase activity was expressed on the cell 
surface. In other words, the cDNA fragment is judged to code for 
the transmembrane domains . 

(5) Protein Synthesis by In Vitro Translation 

The plasmid vector bearing the cDNA of the present invention 
was used for in vitro transcription/ translation with a T N T rabbit 
reticulocyte lysate kit (Promega! . In this case, [ 25 S ] methionine 
was added to label the expression product with a radioisotope. 
Each of the reactions was carried out according to the protocols 
attached to the kit. Two micrograms of the plasmid was reacted 
at 3TC for 90 minutes in a total 25 ji_ volume of the reaction 
solution containing 12 . 5 ul o f T..T race it reticulocyte Ivsate, : . 5 
• u - cf a buffer solution (attached to -it; , 2 ui of an amine acid 
mixture (methionine- free ) , 2 ul cf [ - : s ] methionine -Amersharr.) 
(0.37 M3q/ni) , 0.5 ul of T7RNA polymerase, and 22 U cf RNasm. 
To 3 ul cf tne resulting reaction solution was added 2 ui of tne 
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electrophoresis. The molecular weight of the translation product 
was determined by carrying out the auto radiograph . 
( 6 ; Expression by COS 7 

Escheri chia coli bearing the expression vector of the 
5 protein of the present invention was infected with helper phage 
M13K07 and single-stranded phage particles were obtained bv the 
above-mentioned proceoure. The thus-obtained phage was used for 
mtrcducmg each expression vector m the culture cells 
originating fro m the simian k i dn e v , COSl ^ f ^ ^ ^ i ^ ^ 1 1 - - ~ - ~ ~> " r ^ 
10 for 1 days in the presence of 5 v. CO., the incubation was continued 
for cne hour in the culture medium containing [ "S ] cvstine or 
l"S] methionine . Collection and dissolution of the ceils, foi lowed 
by subjecting to SDS-PAGE, allowed to observe the presence of a 
band corresponding to the expression product of each protein, on 
15 the membrane fraction which did not exist in the COS7 cells. For 
instance, the molecular weights of HP01 498, HP01565, HP01^37, 
HPC1C435 and HP010495 were respective!'/ 20 kDa, 13 kDa, 52 kDa, 
j 2 .<Da and 2 0 kDa. 



20 



! ^cne examples 

♦4 - ".Sequence Wos . I, 11, a: 



Determination cf the whole base sequence of the cDNA insert 
of clone HP012 4 4 obtained from cDNA libraries of human stomach 
cancer revealed the structure consisting cf a Iz-bc ~ r - 
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Figure 1 depicts the hydrophobicity/hydrophilicity profile, 
obtained by the Kyte-Docli ttle method, of the present protein. 
In vitro translation resulted m formation of a trans la ticn 

product of 14 kDa that was almost consistent with the molecular 

weight of 12,911 predicted from the ORF. 

The search of the protein data base by using the amino acid 

sequence of the present protein revealed that the protein was 

analogous to the chicken stem cell antigen 2 (GenBank Accession 



ammo acid ScuUen^e 



No. L34554) . Table 2 shows the comparison of th 

10( A between tne human protein of the present invention (H?!^fr^the 
ft cnicken stem ceil antigen 2 { GG ) . Therein , the marks of *, anc 
represent a gap, an amino acid residue identical with the protein 
of the present invention, and an amino acid residue analogous to 
the protein of the present invention, respectively. The both 

15 proteins possessed a homology of 33.9* in the entire region. 

Table 2 



\.V\H+5- MKAVLLALLMAGLALOPGTALLCYSCKAQVSNFDCLOVKNCTQLGKQCWTA — R I RAVGL 
20 *** ^ * _ ^ ^ ^ ^ 

GG MKAFLFAVLAAVIXVF.RAHTU^ 

LT-V I SKGCSLNCVDDSgD Y VVGKKN I TCCD I' 0 LCNA SG A HA LC; PA A A I LAL — FPALGL 

GG SGQSISKGCSPVCI^SAGFXLGIAAASVYCCDSFLCNTSGSSSVKASYAVLAIXILVSFVY 
25l Ml LLWGPGQL 
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sequences that possessed a homology of 90% or ir.ore (for example, 
Accession No. AA476643) :r. EST , but many sequences were not 
distinct and the same CRF as that m the present cDNA was no- found 
< H ? 0 1 4 9 8 > >S oqu o n €fr ■ N©s~. 2 , 1 -2 , ana 23) 

5 Determination of the whole base sequence of the cDNA insert 

of clone HP01498 obtained from cDNA libraries of human stomach 
cancer revealed the structure consisting of a 227-bp 5'- 
nontranslat ion region, a 663-bp ORF, and a 389-bp 3'- 
non trans la t ion region. The OR F codes for a protein consistency cf 
10 220 ammo acid residues ana there existed four transmembrane 
domains. Figure 2 depicts the hydrophobic! t y/hydrochilici tv 
profile, obtained by the Kyte-Dcoli t tie method, cf the present 
protein. In vitro translation resulted m formation of a 
translation product of 22 kDa that was almost consistent with the 
15 molecular weight of 23,313 predicted from the ORF. 

The search cf the protein data case by using the amine acid 
sequence of the present protein revealed that the protein was 
analogous to the rat protean RVP1 N3RF Accession No. ~3Q~8- 

20 " ne h --' Tia " protein, cf the present invention HI- /and the rat protein 
RVrl RNi . Therein, the marks of - , and . reoresent a gap, an 
ammo acid residue identical with tne protein of the present 
invention, and an ammo acio residue analogous to the protein cf 
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Table 3 

^S-^rlSMG LE I TGTALA V LGWLGT I VCCALPMWR VSAF I GSN I ITSQNI WEGLWMNCVVQSTGQ 
******_ ******* ******************_ ***_ * _ ******** ****** 

5 j?N MSMSLE I TGTSLA VLGWLCT I VCCALPMWRVSAF I GSS 1 1 TAG I TWEG LWMNC- VQSTGQ 

l HS- MQCKVYDSLLALPQDLQAARALIVVAILLAAFGLLVALVGAQCTNCVQDDTAKAKITI VA 
****_ ********************_ ***********************_ ********** 

R\ MQCKMYDSLLALPQDLQAARAL I VVS I LLAAFGLLVALV'GAQCTNCVQDETAKAK I T I VA 
: L W GVLFLLAALLTLVPVSWSANT 1 1 RDFYNPVVPEAQKREMGAGLYVGWAAAALQLLGGALL 
10 ********_ ******************** ^ **********^ ******************* 

RN GVLFLLAAVI .Tl VPVSWSANT 1 1 RDF YNP L VPE AQK REMC TC L Y VG\V AAAA LQ L LGGA LL 



15 



if 



CCSCPPREKKYTATKVVYSAPRSTGPGASLGTGYDRKDYV 
******** **_ _ **^ _ **********_ _ **_ **** 

RN CCSCPPRE-KYAPTK I LYSAPRSTGPGTGTGTAYDRKTTSERPGARTPHHHUYQPSMYPT 



Furthermore, the search of the GenBank using the base 
sequences of the present cDNA has revealed the presence cf 
sequences that possessed a homology of 90% or more (for example, 
20 Accession No. K72008) ir. EST, but many sequences were not distinct 
and the same ORF as that in the present cDNA was not found. 

Tne rat protein RV?1 is one c: membrane proteins which are- 



prostate [Bnehi, M. M. et al., Mcl. Endocrinol. 5: 1381-1336 
:1991:;. Accordingly, the present protein is considered to piav 
an important role ir. the signal transduction that is associated 



in 
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cancer revealed the structure consisting of a 62-bp 5' 
nontranslation region, a 24 6-bp ORF, and a 52 7 -bp 3' 
ncntranslat ion region. The ORF cedes for a protein consisting c 
81 amino acid residues and there existed two transmembrane domains 
Figure 3 depicts the hydrophcbici ty/hydrophilicity profile, 
obtained by the Kyte-Dooli ttle method, of the present orotem. 
In vitro translation resulted in formation cf a translation 
product of 10 kDa that was almost consistent with the molecular 
weight of 9, 374 predicted from The ORF. 

The search of the protein data base using the ammo acid 
sequence of the present protein has revealed the presence of 
sequences that were analogous to the nematode putative protein 
F49C12.13 (GenBank Accession Nc . Z68227). Table 4 shows the 
comparison of the amino acid seauence between the humar orotem 
cf the present invention (K?) and the nematode putative orotem 
F49C12.13 (CE) . Therein, the mar>;s of -, + , and . represent a gap, 

A. * 

an ammo acid residue identical with the protein of the present 
invention, ana an amine acia residue analogous to the protein of 
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Table 4 

MA YHGLTVPL I VMSVFWGFVGFL VPWF I PKGPNRG V 1 1 TMLVTCSVCCYLFWL 
*. . **. . *. **. . . ** **. . * *. . _ _ 

CE MCNFSYFQLQMGILIPLVSVSAFWAI IGFGGPWIVPKGPNRGI IQLMI IMTAVCCWMFWI 
HS I A I LAQLNPLFGPQLKNET I WYLKYHWP 

CE MVFLHQLNP L IGPQI WKT I RW I SEK WGDAPN V I W 



Furthermore, the search of the GenBank using the base 
sequences of the present cDNA has revealed the presence of 
sequences that possessed a homology of 90% or more (for example, 
Accession No. N57319) in EST, but, since they are partial sequences, 
it can not be judged whether or not any of these sequences codes 
for the same protein as the protein of the present invention 
<HP01606> ««r-nee 4- r -44 r ..and 2 7 > - 

Determination of the whole base sequence of the cDNA insert: 
of clone HP01605 obtained from cDNA libraries of human stomach 
cancer reveaiec the structure consisting of a 124-bp 
nontranslat ion region, a 906-br Z?.7 , ana a 2~--b*~ *** ' - 
ncnt ranslat icn region. Tec CPS codes f:r a c--r e i- c ~,-cc^~~ - ~ 
-01 ci^mc dCid resiaues ana tnere existeo seven transmembrane 
domains . Figure 4 depicts tne hydrophobici ty/hydrophi 1 ici t v 
profile, obtained by the Kyte-Dooli ttle method, c^ r^^-- 
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sequence of the present protein has revealed the presence c 
sequences that were analogous tc the nematode putative proteir 
F13H11.9 (GenBank Accession No. AF003389). Table 5 shows the 
comparison of the amino acid sequence between the human p-c^i- 
^ o or tne present invention (H?) £nd £he nematode putative protein 



[ a FljHli.9 (CE) . Therein, the marks of -, *, and . represent a gap, 

an amino acid residue identical with the protein of the present 
invention, and an amino acid residue analogous to the protein of 
the present invention, respectively. The both proteins possessed 
10 a homology of 45.11 m the region of 195 ammo acid residue 
the C- terminal side . 

Table 5 

HS-MLALRVARGSWGALRGAAWAPGTRPSKRRACWALLPPVPCCLGCLAERWRLRPAALGLRL 

15 

CE) MIVTSMFR 
^PGIGQRNlfCSGAGKAAPRPAAGAGAAAEAPGGQWGPASTPSLYENPWTIPNMLSMTRIGL 

* *. . **** ^ ^ ^ ^^c < 

jjE, G I ACRCELQLLLTPRRULRNFSSLEQKQSPK I ESLPPEERGKYKVA-T I PNAICTARI AA 
-20 APVEGYLI IEEDFNI ALGVFALAGLTDLLDGFIAR.VWANQRSALGSALDPLADKI LIS IL 

CE TPLIGYLVVQHNFTPAFVI.FTVAGATDLLDGFIARNVPGQKSLLGSVLDPVADKLL I STM 
1-iS Y V S L T Y A D L I P V P L T Y\! I I SRDVML IAAVFYVRYRTLPTPRTLAKYFNPCYATARLKPTF 

25 CE, F I TMTYAGL I PLPLTSVV I LRD I CL I GGGFYKRYQVMSPPYSLSRFFN'PQVSSMQVVPTM 
fis I SKVNTA VQL I LVAASLAAPVFNYADS I Y — I.QI LWCFTAFTTAASAYSYYHYGRKTVQY 
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10 



15 



20 



sequences of the present cDNA has revealed the presence of 
sequences that possessed a homology of 90^ or more (for example, 
Accession No. C1 6798) in EST, but many sequences were not distinct 
and the sam^ ORF as that m the present cDNA was -ot found 
5;\^ <HP01737> ^Sewei^e Nos.' 5, IS, and 29-)- 

Determination of the whole base sequence of the cDNA insert 
of clone HP01737 obtained from cDNA libraries of human stomach 
cancer revealed the structure consisting of a 21-bp 5' - 
nontransla t ion region, a 1152-bp ORF, and a I 3 "-bo 
nontransiation region. The ORF coaes for a protein consisting of 
383 ammo acid residues and there existed two transmembrane 
domains . Figure 5 depicts the hydrophobici ty/hydrophilici ty 
profile, obtained by the Kyte-Dooii tt le method, of the present 
protein. In vitro translation resulted m formation of a 
translation product cf 45 kDa that was almost consistent with the 
molecular weight of 43,222 predicted from the ORF . 

The search cf the protein data base using one ammo acid 
sequence of the present protein has revealec the presence of 
sequences that were analogous to the nematode putative protein 
^ ^ ^ ? . _ ■. 1 j e n n a n k ^ccessior. No. ^ 7 9c 0 ■ ~ ^ '^o ^ ,-- ~ - ^ • . 7 - - - o 



comparison or the dirino acid seauence between t'~e human cro r ei" 
or the present invention (H?i "arc the nematode t~-~i^ r-ot^n 
K09E9.2 < C Ei/ Therein, 'the marks of -, ana . represent a aao, 
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the C- terminal side. 

Table 6 

lii MEALGKLKQFDAYPKTLEDFRVKTCGGATVTI VSGLLMLLLFLSELQYYLTTEVHPELYV 

*. * . **. *. . . ****** . *. ** ** # t * # _ * * 

CE MSLLWSLKHFDAYRKPMDDFRVKTLSGGLVTLIATIAI VLLIVLETKQFLSTEVLEHLFV 
'J' 

tfS D-KSRGDKLK I N I D VLFPHMPCA YLS I DAMD VAGEQQLD VEHNLFKQRLDKDG I P VSSFA 



* *. . *. *. . . ** *. ***. . *. * *** * 



CE DSTTSDERVHIEFDITFTKLPCNFTTVDVMDVSSEAQENINDDIYRLRLDPEGRMSESA 
10 HS ERHELGKVEVTVFDPDSLDPDRCESCYGAEAEDIKCC.NTCEDVREAYRRRGWAFKNPDTI 



. . * *..*.. . *. *****. *. . * *****_ **_ ** ** * 

CE QKIEINQNKTSVETTDVIQEVKCGSCYGAAADCI-CCNTCDDVKSAYAVKGWQV-NIEEV 
• fc EQCRREGFSQKMQEOKNEGCQVYGFLEVXKVAGNFHFAPGKSFQQSHVHVHDLQSi'GI.DN 

*** *. *****. *** . . *. *******. ***^ _ * _ ***** 

15 CE. EQCKNDKWVKEFNEHKNEGCRVYGTVKVAKVAGNFHLAPGDPHQAMRSUVHDLHNLDPVK 
. fii I.WHYIQHLSFGEDYPGIVNPLDHTNVTAPQASMMFQYFVKVVPTVYMKVDGEVLRTNQ 
. . . . ** *** . * *. **. ****** * .***__* 

CE FDASHTVNHVSFGKSFPGKNYPLDGKVNTDNRGGIMYQYYVKVVPTRYDYLDGRVDQSHQ 

k4 FSVTRHEKVANGLLGDQGLPGVFVLYELSPMMVKLTEKHRSFTHFLTGVCAI IGGMFTVA 
20 **** *. * . . . **** *. ** ** **_ _ * . . **. **. . . ***. **. *. . * 

CE FSVTTHKK— DLGFRQSGLPGFFLQYEFSPLMVQYEEf- RQSFASFLVSLCA I VGGVFA.VIA 
lii GLIDSL[YHSARAIQKK IDI.G'KTT 

CE QLVD I T I YHSSRYMKSK I AGGKLT 



r ur t hermore , the search c: the Gentiank usmcr the case 



sequences of the present cGNA has reveal 



^ u _ 



rj i - c ^ o < 
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<HP01962> ^^u^j^-^^-v : --^ f -±€, * r *d 3I-+ 

Determination of the wnoie base sequence of the c DMA insert 
of clone HF01962 obtained from c DNA libraries of human liver 
revealea the structure consisting of a 73-bp 5 ' -nontransla t ion 
5 region, a 600-bp ORF, and a 226-bp 3' -nontranslat ion region. The 
ORF codes for a protein consisting of 199 ammo acid residues ana 
there existed at least three transmembrane domains. Figure 6 
depicts the hydrophobic! ty/hydrcphi iici ty profile, obtained by 
the Kyte-Doolittle method, of the oresent crotein in Vi - rr , 
10 translation resuiteo in formation of a translation product of 21 
kDa tnat was almost consistent with the molecular weight of 22, 134 
predicted from the ORF. 

The search of the protein cata base using the ammo acid 
sequence of the present protein has revealed the presence of 
15 sequences tnat were analogous to a rat phospha t idyie thanoiamme 
N-me thy 1 transferase (SWISS-FRCT Accession Nc . Q08338) . Table 7 
shows the comparison of the amine acid sequence between the human 
;\ -rwL^m or tne present invention ;HP anc :r^"" ra- 

20 mar- c f - , anc . :c:.ro:;c:v; a cat, , . , residu- identical 

with tne protein of tne present invention, ana an amine acid residue 
analogous to the protein of tne present invention, resoeetivei v . 
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Table 7 

ftfc MTRLLGYVDPLDPSFV\AAVITITFNPLY^7VARW^HKTRKLSRAPGSPYLACYSLSVTI 

. . ******* _ ******* t ** t ****_ ********_ _ ****************^^ t _ * 

5 RN SWLLGYVDPTEPSFVAAVLTI VFNPLFWWVARWEQRTRKLS^FGSPYLACYSLGSI I 

.} HS LLLNFLRSHCFTQAMLSQPR.MESLDTPAAYSLGLALLGLGVVLVLSSFFALGFAGTFLGD 
****, **********_ ***_ **^ ** a _ * ******* *_ *^ ***** ****^ ****** 

RN LLLNlLRSflCFTQMMSOPKMEGLDSflTI YFLGLALLGWGLVFVLSSFYALGFTGTFLGD 
i tts- YFG I LKEARVTVFPFN1 LDNPMYWGSTANTLGWAIMflASPTGLLLTVLVALTYI VALLYE 
10 *******, ***_ ***^ ^ *****************_ ****************_ ^ ****. *. 

RN YFGILKESRVTTFPFSVLD\PMYWGSTA\^ 
i. EPFTAE I YROKASGSHKRS 

*********^ **^ **** 

RN EPFTAEIYRRKATRLHKRS 
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Furthermore, the search of the GenEank using the base 
sequences of the present cDNA has revealea the presence of 
sequences that possessed a homology of 90t more and contained 
an initiation codon ; fcr ex amp 1 e , Ac cession lie . H S 3 C 2 4 , i n EST 
out many sequences were not distinct and tne same ORF as coat m 
the present cuNA was not ftund. 

pnospna t ldylethanolamnne [Cui, 2. et al . , 3. Biol. Cnem. 2 66: 

I66oo-I6663 (1993) ] . The present protein is considered to be a 
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Determination cf the whole base sequence of the cDNA insert 
of clone KFI0435 obtained from cDNA libraries of human stomach 
cancer revealed the structure consisting cf an 3 -bp z ' - 
nontransiation region, a 690-bp ORF, and a 207-bp 3'- 
5 nontransiation region. The ORF cedes for a protein consisting zz 
229 amino acid residues and there existed one transmembrane domain 
each at the N- terminus and at the C-terminus. Figure 7 depicts 
the hydrophobici ty/hydrophi licit y profile, obtained by the 
Kyte-Dool i 1 1 1 e method,- of the present protein x ~ Product " ; on ^ ^ 
10 an expression vector, wherein the Hind: I I -3al I fragment 
containing a cDNA portion coding for the N-termmal 109 amino acid 
residues of the present protein was inserted into the 
Hindlll-EcoRV site of pSSD3, into the COS7 cells revealed the 
urokinase activity on the cell surface to indicate that the present 
15 protein remains in the membrane. In vitro translation resulted 
m formation of a translation product cf 24 kDa that was almost 
consistent with the molecular weight of 24, 688 predicted from tne 
ORF. 

Tne search of the protein data case using the amino acid 
20 sequence or the present protein has net revealed tne creser.ee zz 
any known protein having an analogy . Also, the search c f the GenHank 
using the base sequences cf the present cDNA has revealed th~ 
presence cf sequences that possessed a hono.oav zz 90* or more 
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Determination cf the whole base sequence of the cDNA insert 
of clone HP10479 obtained from cDNA libraries of the human lymphoma 
U937 revealed the structure consisting of a 38-bp 5' - 
nontranslation. region, a 537-bp ORF, and a 266-bp 3'- 
5 nontranslation region. The ORF codes for a protein consisting of 
178 ammo acid residues and there existed a signal-like sequence 
at the N-termmus and one transmembrane domain at the C-terminus. 
Figure 8 depicts the hydrophobicity/hydrophilicity profile, 

- .. _ ^ w j. ,_ ^ j.^ iucliiuu, u l Liit; present protein. 

10 Introduction cf c n expression vector, wherein the Hind Ill-Ban II 
iblur.r-endec by treatment with T4DNA polymerase) fragment 
containing a cDNA portion coding for the N-termmal 45 ammo acid 
residues of the present protein was inserted into the Hindi I I-Smal 
site of pSSD3, into the C0S7 ceils revealed the urokinase activity 
15 m the culture medium to indicate that the present protein is the 
type-I membrane protein. In vitro translation resulted in 
formation of a translation product of 33 kDa that was larger than 
the molecular weight of 19, 453 predicted from the ORF. Application 
■~ - me -j, — ■ ru.e, a met nod for predicting the cieavaae site 



m tne secret::'/ sicnal sequence, allow;; to expect that the 
maturation protein starts from giutamme at position 22. 

The search of the protein data base using the ammo acid 

y.^Cc^r. r.do reveaiea tne presence 
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Therein, the marks of -, *, and . represent a gap, an amino 
residue identical with the protein of the present invention, ana 
an ammo acid residue analogous to the protein of the cresent 
invention, respectively. The both proteins possessed a homology 
5 of 48.1% m the entire recion. 
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, { —•MSPSGRLCLLTIVGLILPTRGOTLKDTTSSSSADSTIMDIQVPTRAPDAVYTF-LQPTSPT 

M MSLSSRLCLLTI V.ALILPSRGQTPKKPTS! FTADOTSA TTRD.WPDPDQTSPGVQTTPLI 
•X HS-PTWPADETPQ— POTOTQQLEG-TDGPLVTDPETHKSTKAAHPTDDTTTLSERPSPSTDV 
* * . **. ... *. **. * _ _ _ ^ 

jjjlM WTREEATGSQTAAQTETQQLTKMATSNPVSDPGPHTSSKKGTP AVSRIEPLSPSKNF 

15 C L HS-QTDPQTLKPSGFHEDDPFFYDEHTLRKRGLLVAAVLFITGIIILTSGKCRQLSRLCRNHC 

• • • • * • - *. . **. **. ****************************** ^ _ * 

MM MPPSY I EHPLDSNENNPFYYDDTTLRKRGLLVAAVLFI TG 1 1 1 LTSGKCRQLSQFCLNRH 
t K R 

20 MM R 
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25 sequences tr 
Acces s ion N 



:osses sec: 



^2 9 6 6 9 6) in EFT, 



" trie i e n B a n k a s 1 n a me case 

y cf 9 0 or icre (for example, 
~u t. / s i nee they are pare i a 1 
whether or nor anv c f these 
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NIK3T3 fibroblast cells and has been considered to play an 
important role in the cell cycle and proliferation [Fu, X. et al., 
Mol. Ceil . ^ici. 17 ; 1503-1512 (1997)]. 
<HP10m> ^gque n ca.iioa. .3, L9, and 37) • 

Determination of the whole base sequence of the cDNA insert 
of cione KP10481 obtained from cDNA libraries of the human lymphoma 
U9 3 7 reveal eo the structure consisting of a 1 04-iop 5 ' - 
nontransiation region, a 1332-bp ORF, and a 15-bp 3' - 
nontransiation region. The ORF corip^ for a protein consist ma of 
443 ammo acid residues and there existed one transmembrane domain 
at the N-termmus . Figure 9 depicts tne 

hydropnobicit y/hydrcphiiicity profile, obtained by the Kyte- 
Doo little method, of the present protein . Introduction of an 
expression vector, wherein the Hindi Z I -Pvul I fragment containing 
a cDNA portion coding for the N-termmal 148 amino acid residues 
of the present protein was msertec into the Hindi 1 1 -EcoRV site 
of pS332, into the CCS" 7 ceils revealed tne urokinase activity cn 
the cell surface to indicate that the present pro tern is tne type- 1 1 



mermrme protein, in vitro translation resuiteu m f. 



a translation orouuct 11 ma mat was almost oonsmtent wttn 

the nomcuiar weight of 51,145 predicted from tne CRF . 

The search of tne protein cata case using the ammo acid 
sequenoe of tne present protein nas not revealea tne cresenoe o f 
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sequences was snorter than the present cDNAs and was not found 
to contain the initiation codon . 
<HPICM95> ^S«quenc«-iNe3-. 4r9", — 2-^-, -ah-d -3-9)- 

Determination of the whole base sequence of the cDNA insert 
5 of clone HP10495 obtained from cDNA libraries of human stomach 
cancer revealed the structure consisting of a 62-bc 5'- 
nontranslation region, a 393-bp ORF, and a 431-bp 3'- 
nontranslation region. The ORF codes for a protein consisting of 
13C amino acid residues and there existed two transmembrane 
10 domains. Figure 10 depicts the hydrophobicity/hydropniiici tv 
profile, obtained by the Kyte-Dooli ttle method, of the present 
protein. In vitro translation resulted in formation of a 
translation product of 25 kDa that was larger than the molecular 
weight of 14,964 predicted from the ORF . 

The search of the protein data base using the amino acid 
sequence of the present protein has not revealed the presence of 
any known protein having an analogy . Also, the search c f the GenBank 
using the base sequences of the present cDKA has reveaieo the 
presence c: sequences that oossessec a homology or 90 : or here 
.for example, Accession :lo . AA4310C1; -n FS 7 , cut each of onem 
was snorter than the present cDKA ana was net round to contain 
the initiation codon. 
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of the present invention exist m the cell membrane, so that thev 
are considered to be proteins controlling the proliferation and 
the differentiation of the ceils. Accordingly, the proteins of 
the present invention can be employed as pharmaceuticals such as 
carcmostatic agents relating to the control of the proliferation 
and the differentiation of the ceils or as antigens for preparing 
antibodies against said proteins . The cDNAs of the present 
invention can be utilized as probes for the gene diagnosis and 
gene sources for the gene therapy. Furthermore, the cDNAs can be 
utilized for large-scale expression of said proteins. Cells, 
wherein these membrane protein genes are introduced and membrane 
proteins are expressed m large amounts, can be utilized for 
detection of the corresponding ligands , screening of novel 
low-molecular pharmaceuticals, and so on . 

The present invention also provides genes corresponding 
to the polynucleotide seguences disclosed herein. 
"Corresponding genes" are the regions of the genome that are 
transcribed to produce the mRNAs from which cDNA polynucleotide 
sequence s are der i veo arc may mz 1 ude c z n 1 1 zuous regions o : the 
genome necessary for the regulated expression z: such genes. 
Corresponding genes may therefore include but are not limited to 
coding sequences, z' and 3' untranslated regions, alternatively 
spliced excns, intrcnz, promoters, enhancers, and silencer or 
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identification and/or amplification of genes m appropriate 
genomic libraries or other sources of genomic materials. An 
"isolated gene" is a gene that has been separated from the adjacent 
coding sequences, if any, present in the genome of the organism 
5 from which the gene was isolated. 

Organisms thai have enhanced, reduced, or modified 
expression of the genets; corresponding to the polynucleotide 
sequences disclosed herein are provided. The desired change in 
gene expression can be achieved through the use of ant i sense 
10 polynucleotides or ribozym.es that bind and/or cleave the rmRNA 
transcribed from the gene (Albert and Morris, 1994, Trends 
Pharmacol. Sci. 15(7): 250-254; Lavarosky et al . , 1997, Biochem. 
Mol.Med. 62(1): 11-22; andHampei, 1998, Prog. Nucleic Acid Res . 
Mol. Biol. 58: 1-39; all of which are incorporated by reference 
15 herein) . Transgenic animals that have multiple copies of the 
genets) corresponding to the polynucleotide sequences disclosed 
herein, preferably produced by transformation of 
genetic constructs that are stably maintained within 
transformed ceils and their r r o a e n y , are : 
20 animals that have modified genetic centre i 

or reduce gene expression levels, cr that change temporal c: 
spatial patterns of gene expression, are also orcvided (see 
European Patent No . 0 64 9 4 64 B 1 , mcorocratedbv reference herein, 
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deletion of all or part of the corresponding gene(s). Partial 
or complete gene mactivation can be accomplished through 
insertion, preferably followed by imprecise excision, of 
transposableelemer.es (Piaster*, 1992, Bioessays 1 4 ( 9 ) : 629-633; 
Zwaal et ai., 1993, Proc. Natl. Acad. Sci . USA 90(16) : 7431-7435; 
Clark et al. , 1994, Proc. Natl. Acad. Sci . USA 91(2): 719-722; 
all of which are incorporated by reference herein) , or through 
homologous recombination, preferably detected by 

positive/negative genetic selection strategies (Mansour et c l . , 
1986, Nature 336: 348-352; U.S. Patent Nos. 5,464,764; 5,487,992; 
5,627,059; 5,631,153; 5,614, 396; 5,616,491; and 5 , 67 9 , 52 3 ; all 
of which are incorporated by reference herein; . These organisms 
with altered gene expression are preferably eukaryotes and more 
preferably are mammals. Such organisms are useful for the 
development of non-human models for the study of disorders 
involving the corresponding gene is), and for the development c: 
assay systems for the identification of molecules that interact 
with the protein product is of the corresponding gene's;. 

Where the protein of the present invention ; s 
merabrane-bcuna . e . ; . , i:i a :ocep::: ; , the present invention a.3c 
provides for soluble forms of such protein. in such forms part 
or all of the intracellular and transmembrane domains of the 
protein are deleted such that the protein is fully secreted from 
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Proteins and protein fragments of the present invention 
include proteins with ammo acid sequence lengths that are at least 
255 (more preferably at least 50%, and most preferably at least 
75%) of the length of a disclosed protein and have at least 60% 
sequence identity (more preferably, at least 75% identity; most 
preferably at least 90% or 95% identity) with that disclosed 
protein, where sequence identity is determined by ccmparmcr the 

ammo acid seaue^rps of f~ ^ p >~ ^ ^ ^ ^ ^ , - i ,• ^ _g _ „ _ _ . 

^ ^ ^ w oc^ac.^ci ^ x. t-i..t- p^wL-ci.io wucii a±^gnea so as to maximize 

overlap and identity while minimizing sequence gaps. Also 

included in the presen: invention are proteins and protein 

fragments that contain a segment preferably comprising 8 or more 

(more preferably 20 or more, most preferably 30 or more) contiguous 

amino acids that shares at least 755 sequence identitv {more 

preferably, at least 85% identity; most preferably at least 95% 

identity) with any such segment of any of the disclosed proteins. 

Species homologs of the disclosed polynucleotides and 

proteins are also provided by the present invention. As usee 

herein, a "species nomoiegue" is a protein c: polynucleotide with 

i different species :: f crigm frtm that :: a aive~ n" r e^ 

given protein or pciynuc.ec:iae, as determined by tnose of skill 
m the art. Species homologs may be isolated and identified by 
making suitable probes primers from the seauences crovioed 
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occurring alternative forms of the isolated polynucleotide which 
also encode proteins which are identical, homologous, or related 
to that encoded by the polynucleotides. 

The invention also includes polynucleotides with sequences 
complementary to those of the polynucleotides disclosed herein. 

The present invention also includes polynucleotides 
capable of hybridizing under reduced stringency conditions, more 
preferaoly stringent, conditions, and m ost preferably highiv 
stringent conditions, Lo polynucleotides described herein. 
Examples of stringency conditions are shown in the table below: 
highly stringent conditions are those that are at least as 
stringent as, for example, conditions A-F; stringent conditions 
are at least as stringent as, for example, conditions G-L; and 
reduced stringency conditions are at least as stringent as, for 
example, conditions M-R. 
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j Condition 

1 

i ■ — 


Polynucleotide 
Hybrid 


I Hybrid 

' I D n (7 1 h 
Lclli; LI 

! (bp); 


Hybridization T 

j and Buffer 1 

j 


emperature 


j Wash j 
Temperature \ 
and Buffer r i 


A 


; DNA 


: DNA 


| >50 


i 65 C; 1-SSC -or- 

t 




65°C; 0 3xSSC 


i 










! 4TC 1 "SSC. 50% formamide 






B 


DNA 


: DNA 


f <50 


1 T 3 *: 1 '-SSC 




i T H * : 1 ■ SSC 


J 


C 

1 


DNA 


: RNA 


! >50 


! 67 C C: 1 <SSC -or- 
1 45°C: 1 <SSC.50° 


> fo r m 'A m i ri p 

HID 1 LA. I \_X O 


67"C: 0.3xSSC 


i 

j 


D 


DNA 


: RNA 


i <50 


\ To*: 1 'SSC 




T n *: 1 <SSC 


j 


E 




RNA 


RNA 


>50 


! 70 C: 1 -SSC -or- 
' 50°C : 1 .'SSC. 50% 


formam ide 


70 C C: 0 3> SSC 


i 

i 


F 


RNA : 


RNA 


<50 


! Tp* 1-SSC 




T K *: 1-SSC | 


G 


DNA : 


DNA 


>50 


! 65"C: 4<SSC -or- 
i 42°C: 4 ; 'SSC.50% 


i 

fr\r+ rr^i o m win 1 
iui iiimii im | 


65°C. 1 - SSC 


i 
j 


H 


DNA : 


DNA j 


<50 


[ T H *: IxSSC 




T H *: 4<SSC 


-i 

i 


I 


DNA : 


RNA : 

j 


>50 


j GTTT: 4'SSC -or- 
i 45'C 4>SSC Fi()° 0 


fnrm ^ m 1 rlo i 

LL/I flldilllUt* | 


G7' J C 1 <SSC 


i 
i 


J 


DNA : 


RNA 1 


<50 


! Tj*; 4*SSC 


1 

j 


Tj*: 4*SSC 




K 

i 


RNA : 


RNA 

1 

j 


>50 


I 70"C 4*SSC -or- 
1 50°C 4-'SSC.50% 


r 

1 

tormamide | 


67~C: lx SSC 




L 


RNA : 


RNA 


<50 


I T L *: 2*SSC 


I 


T L *; 2*SSl 




M 


DNA : 


DNA j 


>50 


j 50°C: 4 - SSC -or- 
i 4CTC 6* SSC. 50% 


formamide 


50°C:2xSSC 




N 


DNA : 


DNA 


<50 


i T N * : 6*SSC 


1 


T N *; 6'SSC 




0 


DNA : 


RNA 


>50 


j 55°C: 1-SSC -or- 
i 42°C: G -'SSC. 50% 


| 

formamide i 


55°C: 2 -SSC 

I 




P 


DNA : 


RNA , 


<50 


T P *: 6 'SSC 




T P *:6<SSC ; 




Q i 

1 


RNA : 


RNA i 


>50 


! 6(TC: 4 -SSC -or- 
■ 45'C: G- SSC. 50% 


formamide 


60"C: 2-SSC 




R ■ 


RNA : 


RNA 


<50 


T R *: 4 "SSC 


i 


T D *:4-SSC 

i 





I : The hybrid length is thai anticipated for the hvbndrzed regioni s) of the hybridizing 
polynucleotides When hybridizing a polynueieot ide to .1 target polynucleotide ni unknowi 
sequence, the hybrid length is assumed to be that of the hybridizing polynucleotide. Whei 
polynucleotides of known sequence are hybridized, the hybrid length can be determined by 
aligning the sequences of the polynucleotides and identifying the region or regions of 
optimal sequence complementarity. 

t : SSPE (1 xSSPE is 0. 15M NaCl. lOmM N'aFLPC 1... and 1 25mM EDTA. plJ7.4) can be 
substituted for SSC (1*SSC is 0.15M NaCl and lomM sodium citrate) in the hybridization 
and wash buffers: washes are performed for 1 0 minutes after hybridization is complete 



■ i(1 I" 1 [l ^ > [ > ieng; ii .... - • • * ■ ^a^'-. * P;; : * ;..,!>••>. i';r nvtir;:!- [tciwfrn 
IH and 4[) base pairs m length. T rr ( ' i-M ."1 * 1*; Gdog |NV|) - " 4 1 <%' i-M '» - (fiOO/NY 
where N is the number d* bases in the hybrid and [NVI is the rnneenTrntinn nf -odium ion^ 
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Adcii Cionai examples of stringency conditions f o 
polynucleotide hybridization are provided in Sambrook, j . 
Fritsch, and T. Maniatis, 1989, Molecular Cloning: A Laoorat:r; 
Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, chapters 9 ana 11, and Current Protocols m Molecular Biciccv, 
1995, F.M. Ausubel et ai . , eds . , John Wiley * Sons, Inc., 
sections 2.10 and 6.3-6.4, incorporated herein by reference. 

Preferably, each such hybridizing polynucleotide has a 
lenath that is at 1 east ^n^/rnnr^nr^f^r^Hlw^t- "i^^o^ ^n°- ^ ^ ^ ^ ^ ^ ^ 
preferably at least 75:-) of the length of the polynucleotide of 
the present invention to which it hybridizes, and has at least 
60* sequence identity (more preferably, at least 75% identic/; 
most preferably at least 90% or 95?> identity) with the 
polynucleotide of the present invention to which it hybridizes, 
where sequence identity is determined by comparing the sequences 
of the hybridizing polynucleotides when aligned so as to maximize 



